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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device 
capable of exhibiting power- saving effect without shortening the life of 
a back light unit. 

SOLUTION: A synchronizing signal based upon a power-saving mode 
which is supplied from a personal computer main body 10 is 
discriminated by a synchronous detecting circuit 26 and a command for 
reducing working power supplied to the back light unit 32 is sent 
through a back light control circuit 31. The synchronous detecting 
circuit 26 sends commands to a synchronous switching circuit 27 and.a.j 

video switching circuit 23 to reduce the output frequency of a PLL 

circuit 29 for dot clock qeneration and also supply a. black signal to a 
liquid crystal display unit_24. ( . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] [ when it connects with the body of a personal computer, image information is displayed by the 
command signal from a personal computer side and actuation is stopped beyond over predetermined 
time at said body side of a personal computer ] While switching to the condition in a standby mode, 
suspend mode, and the off mode of not displaying, one by one and being controlled with progress of the 
quiescent time It is liquid crystal display equipment which switches to a display condition and is 
controlled from said each mode when actuation is resumed at the body side of a personal computer. It 
sets to a standby mode and/or suspend mode to each of the backdightajnit in, said, liquid crystal display . 
equipment, and a liquid crystal display unit. Liquid crystal display ^equipment characterized by providing 
the control means which makes a power source of operation intercept in the condition of having . 
resulted in the off mode while switching to the power save conditioned t r.w. \ 

[Claim-2] Said control means is liquid crystal display equipment. accbrding^toxlaimltl ^characterized by 
being constituted so that the brightness of a back light unit may be reduced in a< power save condition. < 
[Claim 3] Said control means is liquid crystal display equipment according tb claim ^characterized by 
being constituted so that the frequency of the dot clock for a video-signal.sampling given to a liquid 
crystal display unit in a power save condition may be reduced, c y^rtai d.-.dov unit < v < • ~ 

[Claim 4] Said control means is liquid crystal display equipment. acGording:t6rclaima1: characterized by * r. 
being constituted so that it supplies a black signal to a liquid crystakdisplayt:unitiasna: video signaLwhen-ct 
a liquid crystal display unit is the Normal black in a power save condition; and a white signal may be 
supplied to a liquid crystal display unit as a video signal, when a liquidccrystal: display unit is Normal 
White. 

[Claim 5] Said control means is set to a standby mode. It is constituted sb-that the frequency of the dot 
clock for a video-signal sampling given to a liquid crystal display unit may be reduced, while reducing the 
brightness of said back light unit. Moreover, in suspend mode, when a liquid crystal display unit is the 
Normal black further, it sets. [ when a black signal is supplied to a liquid crystal display unit as a video 
signal and a liquid crystal display unit is Normal White ] Liquid crystal display equipment according to 
claim 1 characterized by being constituted so that a white signal may be supplied to a liquid crystal 
display unit as a video signal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the liquid crystal display equipment of the standalone version used 
connecting with a desktop PC etc., this invention relates to the liquid crystal display equipment which 
enabled it to reduce the drive power by the side of a display, when actuation is stopped beyond over 
predetermined time to especially the body side of a personal computer. 
[0002] 

[Description of the Prior Art] For example, when actuation is stopped for a keyboard or a mouse by the 
side of the body of a personal computer etc. beyond over predetermined time, it is constituted so that 
the power consumption by the side of a display can be reduced automatically. In order to perform such 
actuation, the display power management system (DPMS) is enacted as agreement. 
[0003] In this DPMS, the definition in a standby mode, suspend mode, and the off mode is made. [ when 
rear-spring-supporter-actuation is stopped for a keyboard or a mouse^by the side;cof;the body of a . - n . ? . 
personal computer etc.- in 5 minutes or more ] When it becomes suspend^mode when it becomes ar ^ 
standby mode and rear-spring-supporter actuation is stopped in^lOminutescor^morevand: rear-spring- 
supporter actuation Is stopped in 30 minutes or more, it is controlledto^becomevthe/off.mode: * 
[0004] 4 And it consists- of operating a;keyboard or a mouse again; ; evern if it*isimwhielrthe moderso that"-*; 
the function of a display may be resumed. r — "iw fvoctio^ < T p - ? .m ~.j r -.. *\. 

[0005] When making therdisplay using CRT based on said DPMS Kerej since CRTv-is:arheat cathode-ray * " 
tube, seven if it switches on the. power source of operation, it has the problem;- that the return <of;a - , : ^ 
display display takes vtime amount. Therefore, the heater power source ofiCRTtis control led, not to turn 
off and enables :itltbi;return^to:ia;displayrdisplay also in which thermode imani instant. generallycaLGns^i^/- rr;v< 
[0006] However.twheniar/liquidj crystal display is used, he is tryingrtdcreduce^powerl consumption: byi: -; g&g* 
making the power source of a: back light of operation turn off also3in~any inra:>standby'mode, suspend; v r 
mode, and the off mode.* It is* because a display function can returnjat .the same^timeras forthis, the 
back light of a liquid crystal display generally uses the cold cathode-ray tube, and this has the special 
feature that luminescence begins- to an injection and coincidence of^a-power source of operation, 
therefore it switches on a power source to a cold cathode-ray tube; 4 ^ v - 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, in the liquid crystal display which used the cold 
cathode-ray tube for the back light, when the above mentioned reduction means of power consumption 
is adopted, the energization to the cold cathode-ray tube which functions a back light at themoment of 
changing to a standby mode is intercepted, by operating a keyboard or a mouse again, the energization 
to a cold cathode-ray tube will be made, and OFF and ON will be repeated at every slight quiescent time. 
[0008] In the cold cathode-ray tube, as everyone knows, it has the problem that ON of a power source 
of operation and an off frequent repeat shorten a life, and has the problem of shortening the life of the 
whole liquid crystal display by this. 

[0009] This invention is accomplished in order to solve the technical technical problem of such a 
conventional thing, and it aims at offering the liquid crystal display equipment which can aim at reduction 
of power consumption in the drive part of the liquid crystal display excluding a back light function while 
being able to prevent the fall of the life of a back light function especially in liquid crystal display 
equipment. 
[0010] 

[Means for Solving the Problem] The liquid crystal display equipment concerning this invention 
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accomplished in order to attain said purpose [ when it connects with the body of a personal computer, 
image information is displayed by the command signal from a personal computer side and actuation is 
stopped beyond over predetermined time at said body side of a personal computer ] While switching to 
the condition in a standby mode, suspend mode, and the off mode of not displaying, one by one and 
being controlled with progress of the quiescent time It is liquid crystal display equipment which switches 
to a display condition and is controlled from said each mode when actuation is resumed at the body side 
of a personal computer. It sets to a standby mode and/or suspend mode to each of the back light unit in 
said liquid crystal display equipment, and a liquid crystal display unit. While switching to a power save 
condition, the control means which makes a power source of operation intercept in the condition of 
having resulted in the off mode possesses. 

[001 1] In this case, preferably, said control means is constituted so that the brightness of a back light 
unit may be reduced in a power save condition. 

[0012] Moreover, said control means may be constituted so that the frequency of the dot clock for a 
video-signal sampling given to a liquid crystal display unit in a power save condition may be reduced. 
[0013] It may be constituted so that said control means furthermore supplies a black signal to a liquid 
crystal display unit as a video signal when a liquid crystal display unit is the Normal, black in a power 
save condition, and a white signal may be supplied to a liquid crystal display unit as a video signal, when 
a liquid crystal display: unit is Normal White. : x^v, j orv-sui assa^v \*r ^: vcn*r«*o <e -\ 

[0014] In the gestalt of desirable operation and said control means In a r standby:mode7 while reducing vr : * 
the brightness ofrsaid back Jight unit.Are constituted so that the frequency of the>:dotrclock for a<video- -*>ir_- 
signal sampling given to ac-liquid crystal display unit may be reduced,- and it* setS!..toiSUspend:imoder^t?» ' * 
[ when. a liquid crystal display: unit :is-furthermore:thei:Normal blackt^A black signalns^upplied to^avliquid; : - ^ 0 .^ 
crystal display unit as a video signal, and when a liquid crystal display unrfcis Normal White; it* is:*** "** - • 

constituted so that a* white signalmaybe supplied to **a* liquid crystah displayrunitras-a video signalrr—r-? ■ 

[0015] Accordingito* the;.gestalt> of the desirable .operation in the liquid crystal: display; equipment :r:^r.: t . ^sv't^^ 
-constituted ^as mentionedrabove; when '0 by- the side of the body .of at.personai computer^] 1 a'ctuatiohuof ^orr.tt-v 
:input» devices, -such N as arkeyboard.::orvaimouse;f is stopped beyondiroverkthe^lstspredeterr™ ■ 
: example, it shifts toca standby.mode: Jnithis^caserthe/operati decreases^in ■or.deriitorreduc:e?.a;^.^cri: 

the brightness of a backlighbunitv andrit is controlled to reduce. the frequency of^the' dot clockfor a * i y.-*- 
video-signal sampling given to this and. coincidence at a liquid crystal* -displaytunifadft? -&*ev *:o r ^?r: n 
[0016] Moreover/ when actuation of input units, such as a keyboard or a mouse, is stopped beyond over 
the 2nd predetermined time, it shifts to suspend mode. In this case, the operating: current decreases in : v. 
order to reduce the brightness of a back light unit, and it is controlled to reduce the frequency of the 
dot clock for a video-signal sampling given to this and coincidence at a liquid crystal display unit. In 
addition, when a liquid crystal display unit is, the Normal black, a black signal is supplied to a liquid 
crystal display unit as a video signal, and when a liquid crystal display unit is Normal White, it is 
controlled to supply a white signal to a liquid crystal display unit as a video signal. • * - •■*-•■ . " 

[0017] And when actuation of input units, such as a keyboard or a mouse, is stopped beyond over the 
3rd predetermined time, it shifts to the off mode. In this case, the operating current given to a back light 
unit is intercepted, and the video signal given to this and coincidence at a liquid crystal display unit is 
also intercepted. 

[0018] Therefore, in a standby mode and suspend mode, when the operating current over the back light 
unit in liquid crystal display equipment is not intercepted and actuation of input devices, such as a 
keyboard or a mouse, accomplishes in these conditions, it returns to a display condition succeedingly. 
[0019] Therefore, it is lost that OFF of the operating current over a back light unit and ON accomplish 
frequently, and the factor which contracts the life of a back light unit can be removed. 
[0020] Moreover, in a standby mode and suspend mode, since it controls to make the frequency of the 
dot clock given to a liquid crystal display unit fall, and to give a black signal or a white signal as a video 
signal, the power consumption in a liquid crystal display unit can also be reduced. 
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[0021] 

[Embodiment of the Invention] Hereafter, the liquid crystal display equipment concerning this invention 
is explained based on the gestalt of operation shown in drawing. 

[0022] Drawing 1 shows the circuitry of the liquid crystal display equipment concerning this invention 
with a block diagram. The left-hand side section divided with the chain line in drawing shows the body 10 
of a personal computer, and the keyboard 1 1 and mouse 12 as an input device are connected to this 
body 10 of a personal computer. And as shown in the right-hand side section divided with the chain line, 
liquid crystal display equipment 20 is connected to the body 10 of a personal computer. 
[0023] Liquid crystal display equipment 20 is connected by video-signal Rhine 21 and synchronizing 
signal Rhine 22 to the body 10 of a personal computer Each video signal of R, G, and B is supplied to 
said video-signal Rhine 21 from the body 10 of a personal computer, and each H synchronization 
(horizontal synchronization) and V synchronous (vertical synchronization) synchronizing signal is 
supplied to synchronizing signal Rhine 22 from the body 10 of a personal computer. 

[0024] Said video-signal Rhine 21 is constituted also so that a black signal may be supplied to the . liquid 
crystal display unit 24 from the black signal generating circuit 25 which is constituted so that a video 1 
signal may be supplied to the liquid crystal display unit 24 through the image switch circuit 23, and was 
connected to the image' switch circuit 23 by change actuation of the 'image: switch circuit 23. 
[0025] It connects with.the synchronous detector: 26, and this synchronous detector 26 controls said \.r : . 
image switch circuit 23 based. on the existence of each synchronizing signal.in synchronizing signal -?^rrv 
■; * Rhine -22, and said synchronizing, signal' Rhine 22- supplies alternatively the?.video-signal from: video-signal rcn : 
Rhine 21, or the black signal fromr.the. black-signah 

{0026] Moreover, the synchronousrdetector 26 controls the synchronous-switching circuit 27 ^based^onc 
r rthe existence of each^synchronizingjsignaHn synchronizing signalrRhine r :22rand ^it:;is*constittJted : .so*that■'■' , -^ r_y 
-rthe-synchronizing signal ffrom:thersynchronizingisignal generatingieirQuit:28: connected to the- £#r:T^c.:,..^:c 
t synchronizing signahor the synchronous-switchingiicircuit 27 in synchronizing signal - Rhine* 22 supplied? to k^vur.'*-* 

'£r<u-JvK\the>synohtfonousTSwitc^^ 

i r-iw.^(:0.027]=Anduthe v \synchronizing-fsrgnakiby whiehga* selection outputjis^carried^out^in *the v ?synchronous^:-^ i*r,a?cftr£ 
* >■ switching circuit 27^is carried-out ; as*&;giye : / the PLb*circuit 29 ; whiclrgenerates the-dot clock forca r ^v: - 
< « video-^signal: sampling / while supplying a synchronizing^ signal tO'the;liquid: crystal display unit~24r/;a r- ■? v^ ..; - 
synchronizing signal ], and the dot clock generated by the PLL circuit 29 is constituted so that the liquid. -* v.- 
. crystal display unit 24 may be supplied..-. * ■- , • * • s^r- .\* : - k - : .. -urtcVoji 

[0028] Moreover, the control signal from said synchronous detector 26 is made as [ perform / the LCD 
control circuit 30 is supplied and / from the LCD control circuit 30 / control of the display unit 24 ], and 
the control signal from the synchronous detector 26 is supplied to* the back light control circuit 31, and 
further, it is constituted so that the operating current over the back light unit 32 connectedto this back 
light control circuit 31 may be controlled. v r ; - . - 

[0029] In the above configuration, when the keyboard 11 as an input device in body side of said personal 
computer 10 or actuation of a mouse 12 is stopped beyond over predetermined time, it is set as a 
standby mode, suspend mode, and the off mode one by one with progress of the quiescent time, and the 
control switched to the condition of not displaying is made. 

[0030] In this case, when it becomes suspend mode when it becomes a standby mode when the 
keyboard 1 1 by the side of the body 10 of a personal computer or actuation of a mouse 1 2 is stopped 
over 5 minutes or more, and that actuation is stopped over 10 minutes or more, and that actuation is 
stopped over 30 minutes or more, it is controlled to become the off mode. 

[0031] And it consists of operating a keyboard 11 or a mouse 12 again, even if it is in which the mode so 
that the function of a display may be resumed. 

[0032] In order to set up each above mode, the signal which deleted H synchronization among the 
synchronizing signals supplied to synchronizing signal Rhine 22 from the body 10 of a personal computer 
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in a standby mode, i.e., V synchronizing signal, is supplied. Moreover, the signal which deleted V 
synchronization in suspend mode, i.e., H synchronizing signal, is supplied. Furthermore in the off mode, 
the non-synchronizing signal with which H and V synchronization were deleted is supplied. 
[0033] Said synchronous detector 26 supervises these conditions, and identifies the display mode at 
which H synchronization and V synchronizing signal have arrived, and the above mentioned standby, 
suspension and each off mode from combination 3 value of the existence of each synchronizing signal. 
[0034] In the display mode at which H and V signal have arrived, the synchronous detector 26 is 
controlled to give the video signal of R, G, and B to the liquid crystal display unit 24 from video-signal 
Rhine 21 to the image switch circuit 23. Moreover, the synchronous detector 26 supplies the 
synchronizing signal from synchronizing signal Rhine 22; i.e., H synchronization, and V synchronization to 
coincidence to the liquid crystal display unit 24 and the PLL circuit 29 as a dot clock generation circuit 
through the LCD control circuit 30 to the synchronous-switching circuit 27. 
[0035] For this reason, the PLL circuit 29 obtains H synchronization and V synchronization, and 
generates the normal dot clock for a video-signal sampling. On the other hand, the synchronous 
detector 26 is controlled to continue and supply the normal operating current to the back light unit 32 
which consists of a cold cathode-ray tube to the back light control circuit 31 . Thereby, the back light 
unit 32 maintains a lighting condition, and the display unit 24 also maintains the playback condition of an 
image, and. a display .unit 20 displays the. image information based^on- the command. signal from;the, body 

1 0 of a personal computer: • .%-> . ; r.~r r v ^v—ies -.7 = r&: v. ?v-, 

[0036]"Moreover, when actuation*of the keyboard ^l^in^body side'bfzpersonal computer 10 or a mouse: 
. 12:is,stopped over Svminutes or more-and it-becomes a standby; modet as.described above, the signal * 
which deleted H synchronization, i.e., V synchronizing signal, is suppliedftotsynchronizing signal Rhine 22. 
The synchronous detector 26^detects this conditionrand it switches the synchronous-switching circuit 
:27~sothat a synchronizing'signabmay^be^receivedrfrom the' synchronizing signals-generating^: circuit ~28r 
^side: At this. timev±he RGB/code in-a.standby.tfnode,:;suspend mode; and^the off imode usually serves as;a 
.rulermade/into blacks; •? ^:r;Sf ^..r^.^^^iiitaaaf,^:^.'. * -rjrflK^cads irlr/ o.'fccfcr.r i -rr • 1 .. :.,;■•*-■■ 

[O03:7 k ]^he:PLb circuit: 29 which received the ;synchronizing signalifrajm^thersybchronizing signal ^ ( ^: 
generating drcuit:28\side4srma^ oMhenioteclockjfo&a -video^signahr^ r^i. 

sampling generated»by this ]; On the other hand, the synchronous >detectorr26 is --controlled to ;make the 
minimum-operating current of extent to whichfthe^back light unit 32rcan' contiriue^lighting actuation. 
reduce the operating current which supplies a control signal to the back light unit 32 from delivery and 
the back light control; circuit 31 to the back light. control circuital:, v.* - ■: - cv •. -\ 

[0038] The operating current which the power consumption declines and is supplied to this also in the 
back light unit 32 falls, and the display unit 24 controlled to fall the frequency of the dot clock for a 
video-signal sampling changes to power save mode. ? ■ • 

[0039] Then, when actuation of the keyboard 1 1 in body side of personal computer 1.0 or a mouse 12 is 
stopped over 10 minutes or more and it becomes suspend mode, as -described above, the signal which 
deleted V synchronization, i.e., H synchronizing signal, is supplied to synchronizing signal Rhine 22. 
[0040] The synchronous detector 26 is controlled like the standby mode which detected this condition 
and described the synchronous-switching circuit 27 above. In addition, the synchronous detector 26 
sends out a control signal to the image switch circuit 23, and controls it to supply the black signal as a 
video signal to the display unit 24 from the black signal generating circuit 25. Here, said liquid crystal 
display unit 24 is that the Normal black format is adopted, therefore a black signal is given to such a 
liquid crystal display unit, and the power consumption in the liquid crystal display unit 24 is reduced. 
[0041] In addition, when the Normal White format is used as said liquid crystal display unit 24 here, the 
power consumption in a liquid crystal display unit can be similarly reduced by giving a white signal. 
[0042] As mentioned above, the operating current supplied to this in the back light unit 32 in suspend 
mode falls, and it is controlled and, in addition, a black signal is supplied to the display unit 24 so that 
the display unit 24 may fall the frequency of the dot clock for a video-signal sampling, and it is 



controlled so that power consumption is reduced still more. 

[0043] Then, when actuation of the keyboard 1 1 in body side of personal computer 10 or a mouse 12 is 
stopped over 30 minutes or more and it becomes the off mode, as described above, H synchronization 
and V synchronizing signal in synchronizing signal Rhine 22 turn into a deleted non-synchronizing signal. 
In this case, the synchronous detector 26 sends out a control signal to the LCD control circuit 30, and 
controls it to stop actuation of the display unit 24. Moreover, the synchronous detector 26 gives a 
command to the back light control circuit 31, and performs control which makes the operating current 
over the back light unit 32 intercept (off). 

[0044] Thereby, the display unit 24 and the back light unit 32 are made with an OFF state. 

[0045] In addition, drawing 2 shows and shows the difference of actuation with conventional liquid 

crystal display equipment in a table about the power save operation and control result in the liquid 

crystal display equipment shown in the gestalt of operation of this invention explained above. 

[0046] As shown in drawing 2 , in conventional liquid crystal display equipment, it is constituted in three 

low-power modes so that a back light may be turned off, respectively. 

[0047] On the other hand, in the liquid crystal display equipment shown in the gestalt of operation of 
this invention, control is made using the combination of three values, of the synchronizing signal supplied 
from the body side of a personal computer according to each mode, and a back light is made into ^an ON v 
state^in^each mode: of , standby .and. suspension; and is: made as Q. intercept ,/ in- -thez off^mode :]. (off). \ i: r,» j vr 
[0048] Moreover,* the dot clock to a liquid crystal display unit is 1 made as:[ suspend / in the: off mode /: ? 
in each -mode of. standby^and suspension, reduce~a frequency, make; itcpowerc consumption reduced; and • 
*/ supply ]-.:*i- -. T ■» :r s^ -^ ;r . -v-'"*** * i-wy.-rw v - «: M rrcr r."i • ■■•: ,, :v. .-- 

[0049] The video signahfurthermore supplied to a liquid crystal display unit isrmadeHas^[rsuspend^/rin:±he' rr - v 
off- mode A make it power consumption-reduced and / by sending'out^a-iblackrsignal- in suspend 'mode,»/ * r - ^ ^: 

; [0050] In addition;. of course in. thectechnical* range which the above'iexplamation showed: an-example*of - 
contraband was shown: in; the. claims without:catching this inventiorfciby.thisi examples various ^modifications, r * 
♦is ? possibleiV Ki£rrot^JS^trsBj-L"-yr. \S3^^J2^s^^'M*.-^ .« •■ •. jspntt-sssfc-te^r* 31 *&£\~ti7&:' ^ i a -z.:a:^^:r:'/. j. .r 
[0051?] <For> example??in^ 

he is*trying to accomplishvcontrol asrshown*in drawing. 2 , even if^theTControlvmode is the sameHn ~ • : 

standby and. suspend mode; it is good,^and it is good [ a mode /asstamdby mode also: as-.a power save, c ^ 
condition only in suspend mode. . v : . 

[0052].-., r.. f . •.: < ... V^i- 

[Effect of the Invention] According to the liquid crystal display equipment applied to this invention a 
clear passage by the above explanation It sets to a standby mode and/or suspend mode to each of a 
back light unit and a liquid crystal display unit. Since the control means which makes a power source of 
operation intercept in the condition of having resulted in the off mode was: provided while switching to • 
the power save condition It .becomes possible to be able to decrease the actuation which»makes a * 
power source of operation turn on and turn off frequently especially to a back light unit, therefore to 
develop the life of liquid crystal display equipment. 

[0053] In addition, the power consumption by the display unit can be reduced by switching the frequency 
and video signal of a dot clock which are supplied to a display unit. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram having shown the configuration of the liquid crystal display equipment 
concerning this invention. 

[Drawing 2] It is with the equipment concerning this invention shown in drawing t yand conventional 
equipment, and is drawing having shown the difference of the operation at the.time of power save in the 
table. : 
v - [Description of Notations] . . v t - „ . 

i?. •• 10 Sources of Signal&(B-G~>Etc.) —:vn.:£ . ^:,\>:'.r.r - 
11 Keyboard' r^; ^, , . • - : : v.- - 

* • : 1 2 .Mouse • ^ r r ar: - :^v^ ^ ^5 
20 Liquid Crystal Display Equipment 
* ~ r.21 Video-Signal Rhine ^ . :--'i^*^r>. t?,«tt\%r-*r- ^tr.a^fr 
22 Synchronizing Signal Rhine 4 rr-** -»« •■>■ « »■.*•- ^ * 
23Tlmage Switch Circuit * . - . 

r /> \ • . 24\LGD Unit^ . cio&te&yjrxivic*. ^ x ^ ^ i . r^v^vl^o^' - 
-.\ •: .25* Black Signal 'Generating£OirGBit^*^<ra :£-.-_r -r^/?^ * 
. " 26 Synchronous Detector^.; .; r r « 

^ ^v^^2?7*. Synchronous-Switching: eircuit^T^ &CT^^tf;arod£. s> ir 
• 28 Synchronizing- Signal- Generating Circuit • rr;^ t r .- 

29 PLLrCircuit (Dot ©lock-Generation ^Circuit) r, \.v 

30 LCD Control Circuit 

31 Back Light Control 'Circuit 

32 Back Light Unit . ; 
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